en KM416V4104AS 


ELECTRONICS CMOS DRAM 





4M x 16Bit CMOS Dynamic RAM with Extended Data Out 
DESCRIPTION 


This is a family of 4,194,304 x16 bit Extended Data Out Mode CMOS DRAMs. Extended Data Out Mode 
offers high speed random access of memory cells within the same row. Refresh cycle(4K Ref. or 8K Retf.), 
access time(-5, -6 or -7) and power consumption{(Normal or Low power) are optional features of this 
family. Ail of this family have CAS-before-RAS refresh, RAS-only refresh and Hidden refresh capabilities. 
Further- more, self-refresh operation is available in L- version. This 4Mx16 EDO Mode DRAM family is 


fabricated using Samsung's advanced CMOS process to realize high band-width, low power consumption 
and high reliability. 


FEATURES » Extended Data Out Mode operation 
+ Part Identification » 2 CAS Byte/Word ReadMrite operation 
- CAS-before-RAS refresh capability 
» RAS-only and Hidden refresh capability 
* Self-refresh capability(L-ver only) 
* LVTTL(3.3V) compatible inputs and outputs 
* Early Write or output enable controlled write 
* JEDEC Standard pinout 
* Available in Plastic TSOP(I!) package 
* +3.3V+40.3V power supply 


- KM416V4004A/A-L (3.3V, 8K Ref.) 
- KM416V4104A/A-L (3.3V, 4K Ref.) 


* Active Power Consumption Unit : mw 





* Refresh cycles 


Par 
| Ret] Rerentre — FUNCTIONAL BLOCK DIAGRAM 


KM416V4004A 
128ms RAS 
KM416V4104A UCAS Control 
CCAS Clocks 
W 





* Access mode & RAS only refresh mode 
: 8K cycle/64ms 
CAS-before-RAS & Hidden refresh mode 
: 4K cycle/64ms 


* Performance range: 








Memory Array OE 
4,194,304 x 16 
Cells pas 
AO ~A12 to 
(AO~A11)" pais 
A0~AB 


(A0~A9)*1 
Note) *1 : 4K Refresh 


SAMSUNG ELECTRONIC CO. LTD. reserves the right to 
change products and specifications without notice. 
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an KM416V4104AS 


ELECTRONICS CMOS DRAM 





PIN CONFIGURATION (Top Views) 


- KM416V40(1)04AS 









* Note 


a ALQ(N. C) 


*Note :A12 --> 8K Product(KM416V4004A) 
N.C --> 4K Product(KM416V4104A) 













AQ -Ai2 | Address Inputs(8K Product 
AO -A11 Address Inputs(4K Product 
DQO -15 Data In/Out 














[Ves __ Ground 
POE Bata Outputs nee 
vec | Power(+3.3V) 
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ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vss Vv 
Voltage on Vcc supply relative to Vss Vv 
Storage Temperature 
Short Circuit Output Current Fos Sf Om 


* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. 
Functional operation should be restricted to the conditions as detailed in the operational sections of 
this data sheet. Exposure to absolute maximum rating conditions for extended periods may affect 
device reliability. 





RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss, Ta= 0 to 70 °C) 


[tomer jam me | | mw | 
[Supply Voltage | Veo | 30 | ss ce 
}Ground | es | Pt 

[input High Vollage | Vm | _20 | +d? vena 

| InputLowVoltage | vn { os? | FT 
*1 : Vec+1.3V/15ns, Pulse width is measured at Vcc. 

*2: -1.3V/i5ns, Pulse width is measured at Vss. 









< 


f 





< 


DC AND OPERATING CHARACTERISTICS (Recommended operating conditions unless otherwise noted.) 


[avameter «| Sambo [in [Max | Unite 

warmer |» [= [= [om 
all other pins not under test=0 volt.) 

| (amenaduaben ovavoraven | | “8 8 | an 

| OutputHigh Volage Levelliom-2ma) Sion =| 24 | | OV 

| Output Low Voltage Level(loi=2ma) == Vm | —*d| io | 
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ELECTRONICS CMOS DRAM 





DC AND OPERATING CHARACTERISTICS (Recommended oo ee conditions unless otherwise noted.) 


110 150 mA 
tect Don't care 100 140 mA 
90 130 mA 













| toce | Nema Don't care 


se 
> 


Icca Don't care -6 100 140 mA 
130 





5 120 
Icoca Don't care = 100 110 mA 
90 100 
ee 500 500 
Don't care 
150 150 
Icce Don't care - 140 140 mA 


130 130 mA 


7 
le eg ee 


Icc1* : Operating Current (RAS UCAS,L CAS Address cycling @tRC=min.) 
Iece : Standby Current (RAS=UCAS=LCAS=W=Vir ) 
Ieca* : RAS-Only Refresh Current (UCAS=LCAS=Vin, RAS Address cycling @tRC=min.) 
Icca* : Fast Page Mode Current (RAS=Vi, UCAS or [CAS, Address cycling @tHPC=min.) 
Iccs : Standby Current (RAS=UCAS=LCAS=W=Vcc-0.2V) 
Icce* : CAS-before-RAS Refresh Current (RAS , UCAS or LCAS cycling @tRC=min.) 
Icc7 : Battery back-up current, Average power supply current, Battery back-up mode 
Input high voltage(Vin)=Vcc-0.2V, Input low voltage(Vi_)=0.2V, UCAS LCAS= 0.2V, 
Din = Don't care, Trc= 31.25p/s, Tras=Trasmin~300 ns 
Iccs_ : Self Refresh Current 
RAS=UCAS=LTAS=V i, W=OE=A0 ~ A12 (11)= Vcc-0.2V_ or 0.2V, 
DQO ~ DQ15= Vec-0.2V, 0.2V or Open 












*NOTE:  Icct, kecs, Icca and Iccs are dependent on output loading and cycle rates. Specified values 
are obtained with the output open. cc is specified as an average current. In Icci, {ccs, 
and Icce, address can be changed maximum once while RAS=Vi. In Icca, address can be 
changed maximum once within one EDO mode cycle time tHPC. 
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ELECTRONICS 





CAPACITANCE(T«=25°C, Vcc= 3.3V, f=1MHz) 


| Parameter | Symbol 
Input capacitance [AO - A12] 


Input capacitance [RAS, CAS, W, OE] 


Output Capacitance [DQ0 - DQ15] 





AC CHARACTERISTICS (0°C<Tas70°C, See note 2) 
Test condition : Vec=3.3V+0.3V, VivVie=2.2/0.7V, Von/Voi =2.0/0.8V 


| 8a | 


[Access ime tomCaS———CC~“~*‘dt CA *YCOC*dS 
[Access te rom column aderese [aa |__| 25 | 














a [=f [| 
Et ouputntowz ——sspoz fs | | 3 { fs] [|| 
Franson tine Gsoandiai) fw [| 2)s]e{[@|2] [m=] =| 
[RAS prechargoime ———SCSCSC~id CT | | wom] [oo] fo] | 
RAS pulse wish ‘tena [50 OR 60 [HR] 70 | TOK] ms |_| 
FAStoaime ———SSSCi HT | | Ty lf] id 
(SS 
RAS toCASdeayime —___-fwoo| eo, |a|s|a, s,m] | 
[RAS to courn adcress deayime [RAD | 16 | S| | Os] S| ve | 10 | 
[CASTORAS prechargotime ——~ierP{ s | | s| [s,| =|] | 
Rowaderesssetupime —_—-fwsr| of of |e, |=] | 
[Rowaderessrodtine [wan [of | {| o{ {=| | 
fcounmadcresssovupme ifsc e | | oj] |o| |=] | 
[Gohrmmadcressheddime [wan | @ | | | |] [| ae | 
[CoummadcresstoRASteadime [Ra | | |] |s{ [=| | 
[Readcommandsctupime __-fmos| of} | of |o{ |=] | 
[Read command hod tine reerencedto CAS | oH | 0 | |e] | o] |] = | 
ReadcommandroddinerefeencedtonaS | mAH | oT | o| | o| | =| 8 | 
Wie conmandheaime Ss WOH OT [OT st pe] 
fWiieconmandpusewah sw TOT | OT Te] UP | 
Wite conmandtoRASeading fm eT fs]; ep pe] _ 
fWiioconmendiotASeadime fem tet | ~*t [sf {| | *| 







[Min | 
= 
eset 
seed 
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AC CHARACTERISTICS (Continued) 


Parameter Symbol 


iow 


S| Db) D 
o| a m 
| 7 


Oo 


Oo} D od es 

vy =| = 

QO} >} © Oo] S 
© 


a 


Ww 


a 
™N 


tN =| Q 
. 


Hyper Page read-modify-write cycle time tHP 


a 
nh = D 
re) 
TL tse E LLL fatetal |e 


meee 

wine [0 | BOOK | a] BOOK] FO | oOR| Tw | 

ae A 
al 


i 
ie cormrand or ine(Test medein)_ [WTR 


W to data delay WED 
OE to CAS hold time O 


CAS hold time to OE 


a 


OE access time fs 


FAS pe WENEEA saree) [ASS 
PRS eae Ue CEMA eR) [PS 
PRSTaetne CER eaetea [ETS 
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TEST MODE CYCLE 


(Note. 11) 


i 
= ad 
| ns | 


3,4,1 













- 


= 
“N 
ol 


w! =| a 
S| al a 
re) 

~ 
BM] ~ 
ol apa 


3,10 


2 
x 


nN 
3} 
—_ 
2 
zx 
a 
wo 
-” 
Alo 





CAS pulse width 
BAS hold time 
TAS hold time 








3 
cS 
on 
® 
| 
a 
2 
=F 
- 
wv 
> 
oO 
a} =] aM —* 
—Ff —_> 
Oo] Oo 
ALA 
wl wl alm] = x 
Ola] ol ola an 
a] 
o|]°o 
ALA 
a} ol] o@ rN 
| 3] 3|3| || 0 


a 
= 
G 


3 

= 

oO 
aaa 
© 
| 


> 
= 
o 


address to W delay time 
pease | 
fora 
foex_[ [7 
poco [| 
old time tOEH 


a 


fh 


= 
U 
oO 


ai 
E 

nN 

Oo 

o 

N 

E 

oS 

g 


EE 
-+|O 








a Oe ri] zo oO 
| B|=|s] 2 
21g/2)2 olol|s = 
g 9/8lolsz}-)3ie}e/3 
3/2/18/2)/eisi as 3 
5) 2 S]/a/2)2 a] Ss] » 
al s|8|3]o © Qa 
—~/|O Ool|o alralgq 
Slal=e < 
me 
alois =) aio O) 21g 
s|S|a}S/Si8is £/2)] 9 
re 3/2>|/tlo =| al 2 
21313] Sa] 8| 2 
$| a2 
Ola 
olai= 
m |) oO ew? 
8/8] 3 g 
my] Oo] © = 
2 = 
a|2/2 
o/S]} 6 3 
| oO 
x 
3 
oO 





eS 
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en KM416V4104AS 
CMOS DRAM 


ELECTRONICS 





NOTES 


—_ 


. An initial pause of 200ys is required after power-up followed by any 8 RAS-only or CAS-before-RAS 

refresh cycles before proper device operation is achieved. 

2. Input voltage levels are Vih/Vil. Vin(min) and ViL(max) are reference levels for measuring timing of 
input signals. Transition times are measured between ViH(min) and Vi(max) and are assumed to 
be 2ns for all inputs. 

3. Measured with a load equivalent to 1 TTL load and 100pF. 
Operation within the tRCD(max) limit insures that tRAC(max) can be met. tRCD(max) is specified as 
a reference point only. If tRCD is greater than the specified tRCD(max) limit, then access time is 
controlled exclusively by tCAC. 
Assumes that tRCD= tRCD(max). 
This parameter defines the time at which the output achieves the open circuit condition and is not 
referenced to Voh or Vol. 
7. tWCS, tRWD, tCWD and tAWD are non restrictive operating parameters. They are included in the 
data sheet as electrical characteristics only. !f tWCS= tWCS(min), the cycles is an early write cycle 
and the data output will remain high impedance for the duration of the cycle. If tCWD=2 tCWD(min), 
tRWDz2 tRWD(min) and tAWD2 tAWD(min), then the cycle is a read-modify-write cycle and the data 
output will contain the data read from the selected address. If neither of the above conditions is 
satisfied, the condition of the data out is indeterminate. 

Either tRCH or tRRH must be satisfied for a read cycle. 

. This parameter is referenced to the CAS leading edge in early write cycles and to the W leading 


> 


Do 


© @ 


edge in read-modify-write cycles. 

10. Operation within the tRAD(max) limit insures that tRAC(max) can be met. tRAD(max) is specified as 
a reference point only. If tRAD is greater than the specified tRAD(max) limit, then access time is 
controlled by tAA. 


11. These specifications are applied in the test mode. 
KM416V40(1)04A/A-L Truth Table 






| 


|= 13 
n 
- 
+ 
NIN 









STATE 
x x x - Standby 
H Byte Read 
H L i 
i-Z 


rm 
QO 
> 
nl 
Cc 
OF 
> 
“ 





. 
c 
= 
|. 
Q 
© 
© 
5 


H 
H 
Bye Fea 


Byte Write 
Byte Write 
Word Write 


rc 
rp rye 


c 


Hi-Z H 
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ELECTRONICS CMOS DRAM 





TIMING DIAGRAM 


READ CYCLE 
NOTE : Din = OPEN 






trac: 
tras trp 

Vin - 

RA Vi - 
CAS Vin - 
A Vir - 

A Vin - 
Vit - 

Vin - 

Uw Vi - 
Vin - 

cw Vii - 
Vin - 

OE Vi - 





teiz 
DQO ~ DQ7 trac 
Von - lee 
OPEN DATA-OUT ) 


Vo. - 


tcac tcez 
te 
DQ8 ~ DQ15 trac ae 











Vou - 
Vo. - 
Don't Care 
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ao” KM416V4104AS 
ELECTRONICS CMOS DRAM 





WRITE CYCLE (EARLY WRITE ) 
NOTE : Dour = OPEN 








trac: 
tras trp 

BAS Vin - 

A Vi - 

Vin - 

CAS Vi - 
Vin - 

A Vi - 

Vin - 

uw Vi - 
Vin - 

cw Vir - 
Vin - 

OE Vi - 

DQO0~ DQ7 

Vin - 

Vi - 

DQ8 ~ DQ15 

Vin - 

Vi - 

Don't Care 
eee eT eee eee een es ees I TET ee 
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en KM416V4104AS 
ELECTRONICS 


CMOS DRAM 





LOWER BYTE WRITE CYCLE (EARLY WRITE ) 
NOTE : Dour = OPEN 











tre 
tras trp 
Vin - 
Vi - 
KS Vin - 
A Vi - 
rn Vin - 
Vit 
Vin - 
bw Vi - 
Vin - 
cw Vi - 
Vin - 
OE Vi - 
Ss t 
DQO ~ DQ7 on 
Vi - DATA- IN 
DQ8 ~ DQ15 
Vin - 
Vi - 
Dont Care 
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Psamsungg KM416V4104AS 
CMOS DRAM 


ELECTRONICS 





UPPER BYTE WRITE CYCLE (EARLY WRITE ) 
NOTE : Dour = OPEN 


tre: 


Vin - 


Uw Vi - 


Vin - 
Vi - 


Vin - 

OE Vit - 
DQO ~ DQ7 

Vin - 

Vir - 


DQ8~ DQ15 
Vin - 
Vi - 





DATA- IN 


Don't Care 
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ein” KM416V4104AS 
CMOS DRAM 


ELECTRONICS 





WRITE CYCLE (OE CONTROLLED WRITE ) 
NOTE : Dour = OPEN 


tras tre 


OE 


DQO ~ DQ7 
Vin - 


Vi - 





DQ8 ~ DQ15 
Vin - 


Vii - 


{oan 





Don't Care 
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ELECTRONICS 


CMOS DRAM 





LOWER BYTE WRITE CYCLE (OE CONTROLLED WRITE ) 
NOTE : Dour = OPEN 








tac 
tras tr 
Vin - 
RAS \,. 

L- 
CAS Vin - 
A Vi - 
- Vin - 
Vir - 
Vin - 
Uw Vi - 
Vin - 
cw Vi - 

Vin - | 
OE Vi - 

DQ0 ~ DQ7 mas 
Vi - 
DQ8 ~ DQ15 
Vin - 
Vi - 
Don't Care 
PrN nel 
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en” KM416V4104AS 
CMOS DRAM 


ELECTRONICS 





UPPER BYTE WRITE CYCLE (OE CONTROLLED WRITE ) 
NOTE : Dout = OPEN 


trac: 


tras tap—> 


Vin - 
Vi - 


Vin - 
Vi - 


Vin - 
Vi - 





DQ0 ~ DQ7 
Vin - 


Vi - 









tou 


DATA - IN 


DQ8 ~ DQ15 
Vin - 


Vi - 
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CMOS DRAM 


ELECTRONICS 





WORD READ - MODIFY - WRITE CYCLE 














tr 
Vin - 
A Vir - 
Vin - 
CAS Vv 
IL - 
Vin - 
A Vir - 
Vin - 
UW Vit - 
Vin - 
cw Vii - 
Vin - 
OE Vii - 
DQO0 ~ DQ7 | 
Vion - VALID 
View - DATA- out} 
DQ8 ~ DQ15 
ViioH_ - 
Vio. - ? 
Don't Care 
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ELECTRONICS CMOS DRAM 


LOWER-BYTE READ - MODIFY - WRITE CYCLE 





Vin - 
Vit - 


Vin - 
Vir - 


Vin - 
CW Vir 


Vin - 





DQO ~ DQ7 


VioH - 
Viet - 


DQ8 ~ DQ15 
Vow - 


Vor - 


Don't Care 
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ELECTRONICS CMOS DRAM 





UPPER-BYTE READ - MODIFY - WRITE CYCLE 


trwe 


tras tre 













rare | 
: trap 
tasn, tasc 
L Ls 


A Vin - EA 7 ROW COLUMN 
Vi - E ADDR _P@A| ADDRESS 
= 








Vin - 
UW 
Vii - 
Vin - 
cw Vir - 
Vin - 
OE Vi - 
DQO0 ~ DQ7 
VoH - 
Vor - 
tox 
DQ8 ~ DQ15 
Vion - VALID 
Vio. - DATA - IN 
Don't Care 
Pm OA AR EN i Sof 
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ELECTRONICS CMOS DRAM 


HYPER PAGE MODE WORD READ CYCLE 
































DQO ~ DQ7 Hy ; 
Vio - i a Kno 
Vio. - | ) © Abataour) 
es 
DQ8 ~ DQ15 rae 
wie | VALID VALID 
Vio. >: | | DATA-OUT ) IDATA-OUT. 
Don't Care 
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ELECTRONICS CMOS DRAM 





HYPER PAGE MODE WORD WRITE CYCLE (EARLY WRITE ) 
NOTE : Dout = Open 

























trasp tee 
BAS Vin - trHcp 
Vi - 
tere 
+> trcp fl 
Vin - § F A 
cms yo 4 
earth sal 
tRAH es 
Vin - RR naa bad 
A \ COLUMN (| COLUMN 
Vii - ADDRESS ADDRESS 
Vin - 
UW Vii - 
Vin - 
cw Vir - 
Vin 
OE Vi - 
DQO ~ DQ7 
Vin 
Vit - 
DQ8 ~ DQ15 
Vin - VALID 
Vit DATA-IN 
Don't Care 
a a 
CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics 


Printed in Korea. 
Page : 20 (KM416V4104AS ) 


ME 79b4L4e 0033957 686 


PSnmsunid KM416V4104AS 
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HYPER PAGE MODE LOWER BYTE WRITE CYCLE (EARLY WRITE ) 
NOTE : Dour = Open 


trase tre 


Vin 


Q 
“ 


ViL 


Vin 
Vi Al 


COLUMN 
DDRESS 


UW Vin 
Vii - 


[w Vin 
Vi 


Vin 
Vit 


DQO ~ DQ7 il 


Vin VALID NS 
Vit - DATA-IN . 


DQ8 ~ DQ15 
Vin - 


Vi - 








Don't Care 
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en” KM416V4104AS 
ELECTRONICS CMOS DRAM 





HYPER PAGE MODE UPPER BYTE WRITE CYCLE( EARLY WRITE) 
NOTE : Dour = Open 






tre 
trasp at 
Vin - 
RAS 
Vir - 
Vin - 
A Vi - 
‘ Vin - 
Vi - 
Vin - 
Uw Vit 
CW Vin - 
Vir - 
Vin - 
Vin - 
DQO ~ DQ7 


Vin - 
Vir - 


DQ8 ~ DQ15 tos it 
Vin 


= VALID N 
Vic - DATA-IN : 
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ELECTRONICS CMOS DRAM 





HYPER PAGE MODE WORD READ-MODIFY-WRITE CYCLE 














trasp tre 
t 
RAS a: A = tHPRW 
hoo 
tcrp 
trco—>- 
CAS Vin - 
A Vir - 
A Vin - 
Vit 
Vin - 
uw Vii - 
Vin - 
cw Vii - 
Vin - 
OE Vii - 
DQO0 ~ DQ7 
Viuox 
Virot 
VAUD 
DATA-IN 
DQ8 ~ DQ15 
VioH - 
Vio - 
VALID 
DATA-OUT DATA-IN DATA-OUT DATA-IN 
Don't Care 
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HYPER PAGE MODE LOWER-BYTE-READ-MODIFY-WRITE CYCLE 


tras tr 
tesH tHeRw 





tere 
taco a tere 
tcas S 














Vin 
CAS Viv 
A Vin 
Vir 
Vin 
UW Vir 

Vin - 

TW Vi - 
Vin 

OE Vit - 

DQ0 ~ DQ7 

Vis0H 

Vivo. 

VALID VALID 
DATA-OUT DATAAN DATA-OUT DATA-IN 

DQ8 ~ DQ15 

Von 
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RAS-ONLY REFRESH CYCLE 


NOTE :W, OE, Din = Don't care 
Dour = Open 





CAS-BEFORE-RAS REFRESH CYCLE 
NOTE : W, OE, A= Don't Care 
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CAS-BEFORE-RAS SELF REFRESH CYCLE 
NOTE : W, OE, A= Don't Care 
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HIDDEN REFRESH CYCLE ( READ ) 
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HIDDEN REFRESH CYCLE ( WRITE ) 
NOTE : Dour = OPEN 
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CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE 
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